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ABSTRACT

All five 2(»eal tarya^ ('fMacraphthstmus seiosm H* MilaeCdwards, (952 and zoeal

km of^ punmhm Miers, 1684 caltard.itf tftel^cKidt^ry 9i«'dcs^ find (UusUatedl

Comparisons nre made with previoiisly published descrj|ltiq!n$SiiP]iacnSphthalm latVi^Sftild

on iKe basi^ ol' larval charact€ri!>tic^, the taxonomic staUk&-Of Al^* h^lfpis (Jacquinoti I8S3)iS

q.tiesUatted.

INTRODUCTION

Barnes (1967) recorded twelve Macro-

phihatmus species from Australia. The first zoeal

torvae of tbree^f tbese ^^t^ i.i?., M. joponicu^

tby jUkawei 1^9>amdM Jt&reiH^h M. paciflcus,

(by Hashmi 1969) have been described from

Japan and Pakisian respectively. Larvae of the

nine other species are unknown, and no

Macrophtlyilmus larva^ have previous^ b^en

fi^M Aiiatr^iaii teateridi*^ tim^
pajwr describes zoeal stages of setwus iStAM,
pun^tulatus from eastern Australia.

Snelling (I95V). in her study of the Brisbane

River cr^ib fauna, recoiPded three

puncttdatus and Af. pac^fkus. Subsequently

Snelling's M. pacificus has been reidentified as

juvenile M, seiosus (Barnes 1967).

M. setosus and M. punciiJaius are endemic lo

Australia (Barnes 1967), havlogarather restricted

-distribution on the tast coast, froot^outb of tbt
Tropicof Capricotri tbcetrti-al Ne* South WafeJf,

Both species are relatively common in the

Brisbane River estuary. M. setosus is numerically

doiiiiiiunt where it occurs, and is found under

stones Qv on damp spft uiud between L.W.N* arid

t.W;S. from thtf Y^vif ittDQth tij^idtineani f6r*d,

22km where salinities Stxfe J0^30%o.
punctulatus burrows into firm mtid between

H.W.N, and L.W.N, from the mouth of the river

Upstream for c. 11km where salixiiiies are c.

18-35%o. It seldom ocour& on i^rgf^iiiunt!|^S«

The presentpa|br IS -Diutflf a^eci^^dc^i^edlt^

descrilifc ia« iwk^Jiyurat^ l^mfe ofaitt Aust^idi*;

estuaH&e asaeinhl^g^.

MATERIALS AND METHODS
Ovigerous females were collected from the

banks of tN^BrabWip Jfwcr (27^23' S, JL33'9'E)

dupitg swwxer,. QEpnt^^ crat^ts, wcp^ hekj
i^ividasdly !if ptastic <H>nt£Hiter$ <160]axp SQWC
X 220mni deep) filled to a depth of |0BJiH with

pasteurized seawater having a saHnity of20%o and
ai 25"C m an uriitldalJighl/dark regime of !2 12

hour$. Bach contains wd&prQvid^d with a SQmxsk

^quftr^faftof (Slas& gauzfr'^efi tli&cf£tbsco^d

use av 3 shelter and emergence platform. Water
was changed fwice daily until surface mud and
faecal material had boon h?st. and then once daily.

I>[ewl> ha(9hed ^oeae were transferred to

^il^litastic oomathierfi in batches of c, 2000.

Rearing water (salidiy 20%o) was renewed each

morning when larvae were fed. Initially, freshly

hatched Anemia nauplii were provided as food,

but no zoeae moulted on this diet, the Artemia

nauplii apparently being too active for the small

crab iarvae tQ baAdle^ A complete zoeal sai^of
Mstropkfhaifnus tetosus was subsequentfy

obtained by providing Brachionus sp. as food.

Samples of each larval stage were preserved in

4'^^o neutral formalin. Dissecnons were made
under a Wild MS microscope and drawings were

made u«in£^ WQd^Q0:qj|l9tts^ drawing

'

Flettrcs df zoeal ^age Ti an* tV appendages

have not been included .since these appendages do
not differ markedly Ijom those of the preceding

Stages. If required tf|«sefigtfces<»|i^^^»a4Q£^

froo) theaiithorft.

^etsd vomsDiiBtmt 'i^ baaed tfaaC

Soo^hovt and Costlow 0314}. MeasuremeiitB tif
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larvae and Xs^v^V presentation Qf..app9R<&tg&

segmentation and ^etatibn fOllcn^ thait Used
previously by the present authorSr

Greenwood and Fielder (1980).

setae, each pfsiiM^ with two longiMJCluial rows of
setules, but no ddrial or Mer^ spfoes^

Structure and setation of a^pedddges d$ ^Veil

in Fig. iC-I and Table 2.

Macrophthalmiift ' (MbtlMlG^rGliilH^ punctulatus

Miers, 1884

ZOEA 1 (Fig. lA-I)

First stage zoeae have, as yet. not been reared

to later stages. Size and proportional

measuremeitts ac^ ^VCEn id Taible 1

,

Carapace snxlifltil and globose. Dorsal and

lateral spines aBseiit. Rostrum very short and

evenly tapered. Eyes immobile.

Abdomen with five free somites, sixth fused to

t^Bon; second and third abdominal somites each

with q£ dorso-jl^eral pFQjectioo;^, Postero-

'lateral mar^hs &f tXi ibdominai somites M^itHout

spines. Paired setules postcro-dorsally on somites

2-5. Telson width similar to that of last

abdominal somite, telson i igih (medial) c. 1.2

times width; posterior margin transverse with 3 +
3 sObeqoal bipiumose sttac. ^eIs6A^ai!ilt sBottj-Ci

0.5 times telsoa length, ItbliefMiefhofposterior

Macrophlbalmos (Mareotis) setosas H. Milne
Edwards, 1852

Rve.zo^ stages w^^ j^red bdore culUires

faJfed. Hbwever, the wcH' dev^oped thoracic

appendaLies and pleopods of the fifth zoeal stage

incilcate ihai this is [he last stage before megalopal

transition. Each zoeal stage was completed in c. 8

da>;s. Size and proportional measurements of

zoeae are given in Table 1. Dorsat spine and
rostral lengths are 0.6 to 0.7 times the carapace

length in all zoeal stages. The dorsal spine is

almost equal in length to the rostrum in all zoeal

stages for which multiple measurements are

av^abt^.

T (Figs 2A,
Carapace smobth ^ihd globose with dorsal aAd

rostral but no lateral spines. Dorsal spine

uniformly tapered with a sUght posterioc

curvature. Rostrum smootti, eVenly tapered mi
5traiight. Byes immobile.

TABLE 1. Dimensions Of Vakious FEArtKtsoF the Zoii\h OfMACHOPHTHALAWii sstosus ai^d M. PUJ^CTVUiTVS^

All Measurements are in mm and Unless OrHPRwist Stated, MBaN* VALUES, For 10 JTt&}yi]p|fO^ i^ SXCh
Stage, are Given with Standard Deviation in Brackets.

Machfph(haimUs s&osus Af, jfunciiiiatus

F«Uure Zoea t Zp^U -2i>qa,V* Zoeal

Spive spine tip

Rftnge

0.68 (0.02)

0.64^.72
0.81 (0.04) 1.JQ tOtlS) 1.5»

Carapace (A>

Range 0.30-0.34 0.40-0.42 0.42-0.58 0.66-0.70

0.8&

0.28-0.34

J>OF&al Spine (B)

Range
Q^3(0,Q1> 0.34 (0.02) 0.34 (0.05) 0.46(0.02J

0,44-6.48

0.54

Rostrum (Q
Range

0,22 (0.02)

0.20-0.24

0.27 (0.02)

0.26-0.30

0.35 (0.05)

0.32-0.42

0.43 (0.01)

0.42-0.44

0.44 0.05 imi)
0.04-0.06

Antenna

RstQie

c. 0.10 c. 0.15 OaS (0.02)

0.16-a.20

0.28 (O.Ol)

0^
0J2 0.10 (O.OI)

008-0,12

Ratio B/A 0.72 0.59 0.67 0.7ft o;6&

Ratio C/A 0.6? 0.66 0.69 0.62 0.55

Ratio B/C 1.05 0.89 0.97 1,07 K23

* one measurement only



Fig. 1: Macrophthalmus punciulatus. A. first zoea lateral view; B. first zoea posterior view; C. first antenna; D.

second antenna; £. first maxilla; F. second maxilla; G. flrst maxilliped; H. second maxilliped; 1. telson.
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Abdpqien with five free^mices^^ixth fused to

pAfr of dorso-lateral projections. Abdominal
«ontltes 2-5 with very small postero-lateral spines.

Paired setule.s postero-dorsally on somites 2-5.

TtJson Avidth similar to that of last abdominal
sbnutCi tclson Icugih (medial) c. equal ft)uddttM
pQ9t^i0r mstrsin vyiib 3 + 3 bipiumose -set^^

Telson rami c. equaf t6^Ifon length, twice length

ai poslerior seine, each ramus wilh i\vo

loagitudiaal rows of setule& but no dor&al o(

lateral sialics.

Structure and i^nalion of appendase^ nspvm
iA 1%. SA-0 and Table 2.

ZofiA II (Fig. 2C)

Po&tero-iaieral spine* on somites 2-3 now
pronounced. Eyes mobile* no evidence of thoracic

limb buds. Sixth abdoa^iul somite still fused to

Mson. TefsoTi now witft 4 + 4 biplumose setae

between rami.

Setaiion of appendag^s^ a$ giv^n in Tsibh Z-

ZrjfeA ni (Pigsp^, 4A.F>
^i'-th ahtlomincil somite s'till fused to •elson.

Siuiciuic and Nciadon of appendugc^ given

in Fig. 4A-F and Table 2.

ZOEA IV (Fig^SE)
Pcfclopod buds not yet appatcnt. Stxth

abdominal somiic now separaie from tolson,

Pkopod buds now present on abdominal ^ouiiies

tiiiy uropod 6tids presefit oii »){t}i ^dniiim]
sdmite.

Setstion of appendages as given in Table 2.

ZOEA; V (Figs 2F. 5A-F)

Jhird joriEpcill^pecls and p^^qpods v^ell

d^vel^^Ksc^ intt toi yec mo^ Pl«opods mA
uropods well developed.

Structure and ^eta^ion of appendages as given

in Fig, 5A-F md Tstbte 2.

mcussidtir
The larvae of Af. setosus and M. punctulattis

have beeii d|jf!fict^ t0 Gravid females carry

Idkrgir quantfttfi»-6f inaad On theft- iUrfec^Sf ^Ifidt

fouls aquarium water during the first few days of

captivity. They also produce large quaniitic.s ol

^muddy' faeces during (his period which also

fouls aquarium water, l ull term eggs often did

not hatch or were aborted during lUese first days,

and mortality of haiQti^farv^ wa9 V£fy higb. A
much greater problieni was W the STncHt size

oi (he first /ocae. Freshly hatched Anemia
nauplii cannot be used as food as ihcy arc too

lar:cc and loo active. Mashmi 'lid n0\

ntenlioo zocdl »tage.s later than the fUf^u fof

five species of Macrophihaimu& he hatched.

Apparently Artmiif ltisipISi ptevfeted ts Hashml
as a sole food «ppTce were ^SQ^qdt^tabl^ in

those cases.

In ihe present iii^estigalion. all zoeal stages

(but no megaiopae) of A/, sriosiis have been

reared using ihe much smaller rotifer, Bruchinnus

^p, as a food ^.^r^* It lia^ not ^'et baeo BO$»ibte

to rear M. punctuhius 1)eyc^d ih& first zoeal

stage although repej^^9ttei»lpti»h»V$.be^

using Brachionus as food.

Based on the rather gross features of size and

parapaoe spination, first siage /neae of the genuii

M0^0phthalmus arc quite diverse. LUce those of

M. serosi4s(^ 0.32 nuo).and# pimcif^Ufs^l^
0.31 mm) described ftefe, ttie tit%t zo^ae of most
other Macrophthalnms species so far described

are small and have caiapacc lengths of less than

0.4mm, I.e.. M. cfepressus - (),3S nini (Aikawa

1929; Hasbmi 1969; Ri«c 1975}; M. dilm&m =

H^la^lei = O.lbmaiiM.sukatus = 0.34 mrn,

pacWcus - 0.38 mm (Hashmi 1969). On the

othei iund the first zocal stage carapace length of

M. hirUpes (Wear 1968) is telaiively large at 0.45

iflm;. The most consistent complement of

^iStapaitst. sp^fies so far described is dorsal 4
rostral. MWever, two species, i.e., M. crMnts
and M. htrtlpes ha\e lateral carapace spines as

well and M. puniiuiafus (present study) lias a

rostra! spine only.

Rice 0975) u$ed the fetation of maxillute,

mSKiSa aikd ^Gc&nd indbrlinped le^jpAod^ to

separate ocypodid zoeae into distinct groups

which corresponded lo the accepted sub-families

based on :idnl[ morphology. Rice's (I.e.) larval

Macrophihalmus setatiun with corresponding

Setaiion of M- seiosus and M, punctulatus is

sbQQML InT^ 3> Ji can be seen that20^ latvoe

of bot1t st^ed'cs conform closely to iltOis^jiMd%
Rice.

Ba.'vcd on ilie piescncc of large lateral carapace

spines and Ihe absence of dorso-laicral icnobs on

^dominal somite 3, Fielder and Greenwood
(1985) suggc.'rted that the larvae'^f W- AWitte*

were not in the mainstream of Macrophthalmus
larvat. but were closelv allied lo ihose of

Heloecius cordifonnis (now placed in a new sub-

family, HeJoecinae), and that Ihe taxotionnu

status of Af. hinipes sbQuld be-tntfssdgatcd. This

Suggestion Is further Stiyg[>prte<t

and carapace length ofTo^al fan^aeofM\ hirtipes

(described by Wear, 1%S) arc conipaied with

those oi A/, setosus and M. putictulatus, and

other IfnOwn Macrophihaitnu ^ I
arvae. The

distance between the distal tips ol ihe fureal rami
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TABLE ?. SeLB5rEaI^IRSr2|^EALMdUtK»ARTS SETATIOKAND DbRSQ-l^TTBltSt* A«3Cn»t[<A^ PROllECTtdw&^Gr'niE

MAX. I MAX. U MAX'PED I MAX'PED II ABDOMEN
Endop. Endop. Endop. Dorso-lateral knobs

Som. 2 Som- 3

MactpB^haiminae 1. 4/6 2 + 2 4 + 1 O/l, 1, 5/6 I 1

M% pmetuhtus 1.5 2 4-1 4 ^^.1 2 MA 1 1

M. setosus 1,5 2-»-2 44^ 1 2 0. 1.6 1 1

of M- hinipes zoeae i.s c. 3.0 times the width of

the tejspn b^e and the telson length from base to

fur^ iD^tdi is €. '0.28 times the total telson

length, GOmparable figures for the other

Macrophthdlmus zoeae are not more than 1 .4 and

not less than 0.43 respectively. M. hirlipcs zoeae

are also substantially larger than other known
Macrophtkatmus zoeae.

One other, fipepics from the sub-family

Macrophthalrtiinae "has hem j^flletfted from the

Brisbane River (Snelling; 1959)^ \.t,, Australoplax

thdeniata. It is intended thiat Z6^at larvae of this

species will be described in a future paper. Thus it

is premature, at this time, to discuss

differentiating features <>f^.edes within the-Spb-

family on a local ba$i§*
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Fig. 2: Macrophthalmus setosus. A. first zoea lateral view; B, first Mea posterior view; C. second zoea; D, third

zoea; E. fourth zoea; F. fifth zoea.
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A-DG
0*1 mm

EF
0-2 mm

Fig. 3: Macrophthalmus setosus first zoea appendages. A. first antenna; B. second antenna

second maxilla; E. first maxilliped; F. second maxilliped; G. telson.
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Fig. 4: Macrophthalmus setosus third zoea appendages. A. first antenna; B. second anteniu; C. first maxilla; D,

second maxilla; E. first maxilliped; F. second maxilliped; G. telson.
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Fig. 5: Macrophtkalmus setosus fifth zoea appendages. A. first antenna; B, second antenna; C. first maxilla; D.

second maxilla; E. first maxilliped; F, second uiaxaiiped; G. tdson.


